
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



271 

— (h/b), and the tangent of the angle (10) makes with the y axis is 
tan#— — (J>/}i) (11). Substituting a— a— A in (4), we find 

Equating du/dX to zero, we find (a— X)b— & 2 — 2fc 2 =0, or, 

a—X= — -r — ...-(13). Then a—X — 5=— j— (14). 

Substituting (7), (13) and (14) in (4) and reducing 

e4 + ^V_l) = 0, or |! e * + 4e'-4=0.....(15). 

This becomes by (11), e"tan 2 <p+4e 2 — 4=0 (16). 

Also solved by Q. W. GREENWOOD, B. A. (Oxon), Professor of Mathematics and Astronomy In 
McKendree College, Lebanon, 111., and by G. B. M. ZEBB, A. M., Ph. D., Parsons, W. Va. 

171. Proposed by J. E. SANDERS, Hackney, Ohio. 
A thread passes spirally around a rough cylinder 10 feet high and 6 inches in diame- 
ter. How far will a pigeon fly in unwinding the thread if the distance between the coils is 
4 inches, and the thread unwound is at all times horizontal? 

I. Solution by 6. B. II. ZERR, A. M., Ph. 0., Parsons, West Va. 

Let r=radius of cylinder=3 inches=| feet; d=:distance between coils 
=4 feet; »»=number of coils=30. Then from Vol. I, No. 6, pages 318-320 of 
this Journal* we have for the required distance 

,S=r7rmV( 4 " 2r2 +^) feet=900>ri/(i' rS + *) feet=4540.246 feet, nearly. 

II. Solution by H. B. LEONARD. B. S. 

Cireamference=6^. Length of thread on one turn=i/[(67r 2 )+4 2 ]. 
Number of turns=( 12 x 10) h-4 =30. Total rotation =60-. Angle of elevation 

4 
of thread on eylinder=a=sin- 1 --p— , .^ . During the bird's flight, an un- 

winding of d$ produces an increase of dz=3t&na,dd in altitude, of dr=3seea.(fr>in 
direction of flight, of cfc=-3j/(0 2 sec 2 a + l)d0 normal to direction of flight. 

(d*) 4 =(d»") 2 + (^) 2 + (dc) 3 =(9seo 2 a-f-9tan 2 a+9<' 2 seo 2 a+9)(fl!5) 2 

=(18sec 2 a+90 s sec 2 a)(<W) 2 . ds^=3seo ai /(2+e 2 )d0. 

8=) 3seea^(2+e 2 )^=3sec«| 1 /(24-<? 2 )^=3seeaU{V( 2 + ( ' 8 ) 

* See also Vol . 1 , pp . 88-89 . Ed . 
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+21og[(?+v / (2+» i! )3}~| =3sec«{£[60jrj/(2+3600jr*) 

+21og[60*+|/(2-f 3600^ 8 )]— J[0 l /2+21og(0+ 1 /2)]} 
=3seca{30V( 2 + 3 6° ' ta )+ lo g[ 60 ' r +l' / ( 2 + 3600 ' r2 )]— logj/2}=4540 feet. 



OIOPHANTINE ANALYSIS. 

116. Proposed by EAREr S. VABDIVEB, Bala. Pa. 

If w is an odd positive integer, and 1, «, »', n", denote all its distinct 

divisors, then 2">2[w+1][m'+1][«"+1] 

Solution by L. E. DICKSOH, Ph. D., Assistant Professor of Mathematics, The University oi Chicago. 

There is a single exception w=3, for which 2 8 =2[3 + l]. The corrected 
theorem may be proved by induction, using the following lemma : 
If p is an odd prime number and d and % positive integers, 

[l+d]P">[l+d][l+j^][l+i)»d].....[l+ 1 )*d], 

except for d=l, ir=l, j>=3, the equality sign then holding. 

For proof we apply p" — l=p— l-fi>[j> — 1]+P'\j> — l"] +—+p'~ l [j>— 1]. 

.•.[l+dJp* =[l+d][l+d] p - 1 [l+^ (y - 1) .....[l fd]?"- 1 ^- 1 )- 

But [l+d^^DfCl+^DP-^l+Cp— l]«+[«J»-»5l + [p— l]fe?+W, if j»2. 
The equality signs hold simultaneously only when t=d=\, p—3. Hence, for 
»>2, [l+d]'<P- 1 '>l+|><d unless tf=d=l, j>=3, so that the lemma follows. 

To prove the theorem by induction, we note that it is true for w=p" >3, 

in view of the lemma for d=l. Assume that it has been verified for n—p^p^"' 

We proceed to prove it true for N=np* , p being prime to n. We have 

2*=[2»]P" $ [(l+l)(l+w)(l+n ).....] p" 

5[(l+l)(li-i)).....(l+r)]C(l+«)(l+i'«)(l+i> s n) ][(l+n')(l+im').„], 

in view of the lemma. But the distinct divisors of JT are 

1, n, w', — , p, pn, pn', ...... p*, p*n, ...... p* , p* n, ..... 

The theorem is therefore true for JV. 

118. Proposed by L. C. WALKER, A.M., Professor of Mathematics, Colorado School of Mines, Golden, Col. 

Find the two least integral numbers such that their sum shall be a square and the 
sum of their squares a biquadrate. 

Solution by 0. B. M. ZERR, A. M„ Ph. D„ Parsons, W. Va. 

Let x and y be the numbers, then for x-\-y=1, x s +y 2 =13 4 , 
s=120, y=— 119. 



